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Improvements in or relating to the Production o£ Margarine and 
like laiBie Fat Emulsions. 




We, The Emulsol CoKPOBAi?ioir, a cor- 
poration (irganised under the laws of tlie 
State of lEinois, United States of 
America, of 59, Easfc Madison. Street, 

5 Chicago, State of lUinois, United States 
of America, Assignees of Albuet Kuea 
EisTEiK and BENJAanH Eaczkowski 
Hasbjs, both oitisens of the United Bttttes 
of America, of 5, South Wabash Avenue, 

10 Chicago, IHinois, United States of 
America, do hereby declare the nature of 
ihis invention and in what manner -the 
same is to be peifomied, to be particn- 
iaily described and ascertained in and by 

16 the folloTving statement : — 

This invention relates to s. method of 
producing improved margaxine and the 
like edible fat emuMons, and to the im- 
proved margarine or the like edible &t 

20 emulsion resulting therefrom, 

The prSncipal object of this inYention, is 
the production of an improved margarine. 

O&eT objects and ifeatuTes of the in- 
vention -will be apparent from a eonsiderst- 

25 tion of the following detailed description. 
The method according to the inventum 
of ptodudng an improved margarine or 
. the like edible fat emulsion compriBes in- 
cluding in the emulaion a relatively small 

30 quantity of a compound having the capa- 
city of preventing the spattering of mar- 
garine during irying, that is, a com- 
pound having hydrophile groups and 
hpopihile groups in substantially 

36 balanced relationship, and a relatively 
smaU quantity of a compound of the kind 
.defined in our Specification No. 378,373 
(co-pending Application No. 2946/31). 
The compounds of the kind defined in our 

40 Specifioafcioa No. 378,373 (co-pending 
AppHcation No. 2945/31) produce the 
efiect that the cultured milk or other 
aqueous medium used in the preparation' 
of the emulsion is more stably bound and 

45 will not separate by " leaking" or 
" weeping " under conditions incident to, 
and during, the manufaotrare, storage: and 
use of the margarine or the like ..eHible... 
emulsion. For the sake of breviiy, the 

SO compounds of the Mnd defined in our said 
specification wili be referred to herein- 
after ae " anti-'weeping ' 
without any intention, however, 



mating that the efiect of such compounds 
is Emited to preventing " leakage " or 55 
" weeping " of margarine or the like 
edible emulsions. 

These two aubstanoee intimately mixed 
with each other are prepared preferably 
in a paste form for easy incorporation into 60- 
the margarine, but the paate may be pre- 
pared in various ways, with different con- 
sistencies, and with different types of 
liquids, and the two substances may be 
brought together in various manners. 6Ei 
We have found that we obtain very muoh 
better results when these two types of Bub- 
stenc^ are used together in margarine 
tihBJi if they are uecS, separately, liTot 
only is this true, but also, if they are in- 70 
troduced into the margarine after having 
been iatimately admixed beforehand, 
tbar joint effect produces a better mar- 
garine than if they are used together in 
fiie margarine but introduced separately. 75 
We aie not prepared to explain the 
reason for this condition, but we shall dis- 
cuss the same more fully hereinaiter. 

We_ have referred to the types of 
materials used in the preparation, making 80 
reference only to two characteristics 
which they, impart in their individual 
capacities to the margarine. These sub- 
stances have other marked efects upon, the 
margarin.e, however, which produce mar- 85 
garine superior in other respects. In the 
following portions of the specification ' 
where these stibstanees • are treated sepa- 
rately, some of these features wiR be made 
clearer. Other efieots of these two types 90 
of compounds are described in oiir Speci- 
fication Ko. 378,373 (co-psnding Appii- 
cation No. 2945/31) and Specification 
No. 366,»09. 

The anti-spatterifig compounds of the 95 
typo which we prefer to use are described 
fuHy in otiT prior Specification No. 
366,909. 

In our prior Specification No. 366,909 
we have described a very large number lOO 
. of chemical substances which when suit- 
'ably introduced into margarine have the 
capacity when used even in very minute 

aortions, of markedly reducing or en- 
/ eliminating the spattering which lOS' 
occurs when ordinary types of mar^rine 
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enralsions are melted in an. open, pan.- 
These compoimds have certain charaeter- 
iatics in common-, the most important of. 
vrhiah is the presence of balanced or sub- 
6 stantially balanced lipophile and hydxo- 
phile groupa in the nloleoule. By lipo- 
phile groups are meant those which., have, 
sun. attraction or affinity for oleaginous 
media, or which taken alone ■vfould dis- 
10 -.solve or have a tendeney to dissolve in 
oleaginous eubstances. Generally speak- 
ing these include the- characteristic radi- 
saJa of fatty aqid suhstanees and similar 
" groups" -wMoE -vnll readily suggest them- 
' 15 "aelTes to the sMUed eheciist, hnt which 
■are more fajly'poibted 'out in our Speci- 
floation ISo. 366,909 hexeinahoYe referred 

■ to. Tor example, the diaraoteristic radi- 
' pals oj: the follo'wing substances may hs 

20 termed and may fiinotion as hpophile 
' groups ; Melissic Acid, Stearic Acid, 
- Oleic Acid, Laurie Acid, PaJmytic Acid, 
Lauryl Alcohol, Cholesterol, Mono- 
steariae, and other higher molecular 
25 . weight esters and other substances with 

marked affinity for oils and fats. 
. - ConTersely, by hydrophile groups are 
' meant ^oups having an affinity for water 
or tending to dissolve in water. For 
30 ~ hydiophylhc groups we can make use of 
iihe phosphoric acids; phosphorous acids, 

■ sulphonic acids, amino adds, polybasic 
■oaihosylio aeida, hydrosy carbos^'-ho 

acids, and polybasic hydrosy oarboxyho 
-35 - adds such as citric, mahc maJonio, tar- 
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tario, and similar acids, and other groups 
and molecules with a marked affinity for 

The compound having the HpophyUic 

and HydrophyLic groups must possess 40 
these groups in such a state of balance as 
to, have an efiect in reducing the spatter- 
ing behavior of margarine, and we have 
developed a simple test for determining 
the state of balance between these groups 45 
in the molecule. In carrj'ing out the test 
we place a, weighed amount of the mar- 
garine containing a definite proportion of 

■ the substance the balance in the mole- 
cule of which is to be determined, in a 50 
small open pan, (an ordinary tablespoon 

is available for the purpose), and place 
the same over a Bunsen burner with a 
properly adjusted flame and with the pan 
placed at n- deiinite predetermined dis- 55 
tance above the burner. Around the 
Bunsen burner and below the pan is 
placed a clean blank sheet of paper in 
such a position that all of the margarine 
particles which spurt or spatter from the 60 

" pan during the heating period will he 
caught hy the paper. 'Using an untreated 

. margarine as a' control, the degree of 
balance in the sample is readily deter- 
mined by weighing the paper before and 65 

■ after the test or roughly from the size and 
' number of spots found on the paper. 

Among compoutids whioh we have used 
■with very good results as antl-spatterers 
• are the following : 70 

. sulphate '~- — 
d Buiphate ■ 

(Carbooholesteroxy meiJiyl quinaldyliufii 
bromide) 



il I yCH, 



(Oholesteryl dimethylaaoamoacetate hydro- 
bromide) 



" Salphonated " beef tailow 

Stearyl diethylen^lycol sulphoaeetate, sodium salt 
Sfemo Add Eetar of Siioxos " 

OH 

OHsp-affi-^IHs— O—P— (M 



Mannitol Monopalmitate 
Steaxyl Malic Acid, CiyHgg- 



-C— O—OS— CH~-~C— OH 



and many other compounde all having 
5 lipophile and hydiophile groups ia sub- 
stantd&lly balanced relationship. 

Among the preferred oompotmds of the 
invention for use as anti-spattermg sub- 
stances in combiaation with " anti-weep- 
10 ing " substances are the sulphoaio acid 
derivatives of substances possessing lipo- 
pMe groups. These Bubatances may be 
ted by the genr -' " 
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16 in which " E " is a liuophile radical, 
" S " _ represents Kulphur linked to a car- 
bon in, the radical " B ", " O " is oxy- 
gen,. ' X " stands for an innocuous catioa, 
asai " -w " is a small whole number. Of 

20 this class the most valuable compounds 
for our purpose are the carbozylio esters 
of sulpho aoeMc acid, such, as the salt of 
monostearine siilphoaoetate. We have 
found that the most suitable for our pur- 

25 pose is the sodium salt of monostearme 
Bulphoaoetate. 

As our prior Specification Ho, 366,909 
disoloses, leoithin and nitrogenous led- 
thin-Hke extracts have been suggested in 

30 the past for use mtb margarine to prevent 
the spattering thereof. These oompoundB 
have not been commsroiaJly satisfaotory 
for eeveoral reasoms. One of the most 
objectionable oharaoteristies of these oom- 

35 pounds in the past was the fact that they 
liberated _ from themselves choline and 
other objectionable amines wbioli had a 
tendency to impart a fteky taste to sub- 
Btances in which they were need, these 

40 lecithin extracts being of a dark color ha. 
parted an undesirable color to mai- 
garine. It has also been found that some 
of the objectionable ciharaoteriBtioa of leoi- 
thin es±raota hare been due to the pre- 
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aenoe of impurities, and for this reason 
attempts have been made to produce leci- 
thins in a pure state. It appears that the 
tendency of lecithin to decompose and not 
only lose its value as an anti-spattering 
substance, but developing unpleasant 
taste and odor, is increased by pxirifioa- 
tion. We have found that w© can em- 
ploy lecithin and nitrogenous lecithin- 
Hke compounds with some considerable 
satisfaction when these compounds are 
admixed with or combined with the 
" anti-weeping " compounds according to 
our Specification No. 378,373. 2946 of 
1931. The amount of nitrogenous sub- 
Btancea required to be used to effect an 
improvement in a given quantity of mar- 
garine is lessened," This "is undoubtedly 
due to the " fact that a more complete dis- 
pwsion of the anti-spattering substance is 
obtainable when used with the " anti- 
v?eeping " compound than when the anti- 
spattering substance is used alone. For 
this reason, although we prefer to avoid 
the use of these nitrogenous compounds in 
margarine alone, they may be used bx 
accordance with the present invention 
with satisfactory results, and the present 
invention is intended to include such use. 

The compounds which we use as " anti- 
weeping " substances in margarine and 
similar edible emulsions iu combination 
with anti-spattering compounds are, as de- 
fined in our Speoiacation No. 378,.?73 {co- 
pending Application No. 2945/31}, aoyl 
or alkyl derivatives of polyliydroxy com- ! 
pounds wherein the acyl or alkyl group or 
groups include at least six carbon atoms . 
and are joined .through oxygen to the 
group^ derived irom the polyhydroxy com- 
pound in which there remains one or more ! 
free hydroxyl groups except in the case 
ot glycerol derivatives in which case there 
must remain two &ee hydroxyl groups, 
and wherein the hydiophyUic character of 
the group derived from the polyhydrosy I 
eompomid ia insufficient to balance the 
lipopbyHic character of the aoyl oi alkyl 
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group or groups. " Aiiti--weepmg " com- 
pounds in accordanoe mth the aboTC de- 
finition may 1)8 espressed by the general 
formula 

H™CK(OH)y(OR). 
in wiiich " H ", " 0 " and " 0 " repre- 
sent iydrogen, carbon and oxygen respec- 
tivelv,- " B " denotes acyl or alkyl groups 
" w " X ", " y " and " z " are whole 
numbers greater than aero, " y " being 
.always equal . to or greater than " z; ". 
The acyl and alkyl groups contain, at least 
sis carbons. These compounds are 
described fully m our prior Speoification 
; JTo. 378,373 (application No. 2945 filed 
January 29, 1932). 

Examples of eompoimds which can be 
used in accordance -with the present in- 
'vention are mono-steajdc acid ester of gly- 
) cerine {monostearyl glycerol), mono- 
palmitic acid ester of glycerol, monocetyi 
. ether of glycerol, monomyristyl glycerol, 
monolauryl- glycerol, monomyristyl di- 
" ethylene glycol, monomehasyl diethylene 
5 'glycol, monopahnityl glycerol, mono-oleyl 
'methylene glycol, mono-oleyl digiycerol, 
jnono-oleyl glycerol, diethylene glycol 
jnonosteaiate, and 1, 6-dilanTyl digly- 
oeroL We have fotmd that monostearyl 
3 glycerol in particular functions with very- 
great satisfeotion in' connection with anti- 
spattering compounds in the production 
of a margarine improving substance in 
, -;.£he form._o£ a paste and is very easily and 
5. readily"intrdHii'6M-'--^Tti3ife>-,..the. s^argaiinfi in 
" £he usual manufaotuiing processes, '"■'''fflsci' 
included in this group are alkyl and aoyl 
derivatives of sugars, such as deztrose, 
.sucrose and derivatives of mannitol, sor- 
D Mtol, poly-gLyaecols and similar hydroxy 
oompounds -whidi have sufficient of the 
hytlroxy groups esbeiified or combined 
■with . higher molecular weight lipophile 
groups to make the compound sufficiently 
5 oil wetting but insTUGOicieiatly water wet- 
'tfaig to " balance 

These substances will not produce auti- 
spattering behaviour in margarine when, 
the margarine is subjected to frying. 
0 'lEhey vjili, however, prevent weeping of 
the margarine by holding the moisture 
more securely than is possible without 
their xise. They also permit better con- 
trol of the margarine to produce a uni- 
5 , form product having predetermined sub- 
stantially constant amount of moistnie. 
'. A preferred ■ method of employing the 
" anti- weeping " and anii-spattering 
substances "together involves formation of 
0 a. paste. In preparing the paste, we take 
.■a- mixture"..-- of approximately two 
.■parts ■ of .. iihe" ■^ a-nti-weeping " ' sub- 
stance to one part of anti-spattering 
compound^ or even proportions of these 
5 two substances, depeiiding upon the char- 



acteristics and activity thereof in. mar- 
garine. This mixkire is then emulsified 
with sweet milk or water in proportions of 
about three pa.rt8 of the mixture to 
approximately four and one-half pounds 70 
of the liijuid. When the mixture is in a 
aohd or stiff plastic condition at room 
temperature, as is the case with a mixture 
of monostearyl glycerol and monostearine 
sodium sulphate for example, we pre- 75 
liminarily melt the misture and heat the 
mi!k or water to approximately the tem- 
perature of the melted mixture. The 
mixture is then introducEd into a beater 
having a wire loop whip and the hot milk 80 
or water is then introduced slowly with 
constant beating, taking five or ten 
minutes to introduce all of the milk. 
'Beating is then continued while the sub- 
stances are allowed to cool to a sufficiently 85 
low temperature to produce a paste. _ E 
^ care is not taken during the emulsifica- 
tion or if the paste emulsion is cooled too 
quicHy, the product may be sandy. This 
'does aot prevent it from being used, but 90 
impairs, its effectiveness somewhat. This 
paste, after cooling, has the consistency 
of thick cream, the aqueous hquid being 
in the continuous phase. It caji he 
thinned by -the further addition cjf milk 95 
or water, but in any case a product hav- 
ing the desired consistency suitable to 
permit its addition to the mai^Tine is to 
be employed. 

- As to the manner of introducing the 100 
noSfi'Dstaiicer--- int(i_ the . margarine, various 
'pltioesses- may be use^t*=^fe.Jjaye foimd, 
however,' that- the most satisfactorj- 
■manner of introducing it into the- Si^r- 
.gariiie is to knead or blend the same iato~~iG5 
'the margarine, after it has been crystal- 
-Hzed, usiog any of the usual blending or 
working equipment, auch as a,." butter 
worker However, the substance jnay ■ 
'be introduced into the margarine while 110 
the latter is in the liquid stage, or it can 
be dispersed in either the aqueous or 
' oleaginous constituents, but in introduc- 
'icg the substance oontamiug an " ant-i- 
weeping " compound or compounds into 115 
margarine, oertaiu precautions must be 
observed, for when the " anti-weeping " 
.compounds are used in margarine they 
'may be productive of inferior results or 
.'may lead to difaculties in maintaining the 120 
proper emulsion unless handled oare- 
'iiiUy. The margarines described above are 
haliitually prepared with the oleaginous 
'substances in the continuous phase, and 
the aqueous substances dispersed therein. 125 
"There seems to he some tendency for the 
anti-weeping " substance to modify the 
jphaae structure, and so when introduc- 
ing! the same in the liquid stage, it is not 
"advisable to use more than about 1% 180 



■ thereof. However, .if it is introduced 
after the margarine emulsion has been 
crystallized and rendered plastic, the 
amount of this substance, can be iaoreaaed 

I with ^no injurious results. However, it 
may be added, the amount used should 
not be great enough, radically to alter the 
physical appearance, oonaistsncy or tex- 
ture of the margarine. 

One satisfactory method of introducing 
the mixture of " anti-wcoTiiiig " suh- 
stance and anti-spatterer into the liquid 
emulsion after it has baen completed but 
prior _ to oryatalliaation of the emulsion, is 
to thin the previously described paste with 
milk to approximately the eonflistency of 
the liqaid emulsion and to disperse the 
paste in the emulsion with the minimum 
amonnt of beating or stirring requited for 
a homogeneous distribution of the paste in 
the etmSaion, that is, with the minimum 
oontaet of the " anti- weeping " sub- 
stujice with the emuMoai prior to crystal- 
lization. 

Among the advantages in the use of our 
auM-spattedng substances and " anti- 
■weeping" compounds together is that the 
aetioii of one of these substances appears' 
to aid the sietion of the other when they 
aie pielimiaatily intimately brought to- 
getherj that is, before their introduction 
into the mai^arine. Posmbiy the disper- 
Kion of the two is more thorough mien 
they are so introduced. Since both sub- 
sta,nces are used in relatively small quan- 
tities, obtaining a. thorough ■ dispersion is 
very important if satiflfe-etory results" are 
to be o'fatained and a uniform margarine 
product produced. 

The mixtifre of " anti-weeping " sub- 
stances and anti-spattering substanoea 
may also be produced by a method which 
consiste in treating an " anti-weeping " 
substance of the kmd specified in our 
prior Specification No. 378,373 {Apphoa- 
tion ISFo. 2945/31) to increase the liydro- 
phyDic character of the hydrophile group 
or ^oups in the molecules to obtain a 
mixture of substance having substan- 
tially balanced hydrophile and Kpophile 
groups, with " anti--weeping " sub- 
slancs. 

We may produce an " anti- weeping " 
substance as a preliminary step in the 
production of the anti-spattering sub- 
stance, and the " anti- weeping " sub- 
stance being subsequently treated, as for 
example by " sulpihonation to enhance 
the hydrophyllic function in the mole- 
cule. The yield from the process will be 
found to be a misture of an " anti- 
weeping" substanoe and a,n anti- 
spatterer, the anta-weerping aubstanoes 
still being present innofsuous impuri- 
T„=4.^„.^ employing expensive 



processes requiring, costly equipment for 
recovering the anti-spatterer in a pure 
state, we are able to use the crude yield of 
the ^process and obtain better results than 
if the anti-spatterer were &st recovered ' 
in, a pure state. A speoiac example of a 
substance obtainable in this way is a mis- 
ture of a monostearic acid ester of gly- 
cerol and mono-stearyl sodium sulphate. 
More particularly, the required misture ' 
may be prepared by esterifyhig ■ stearic 
acid with glycerol to produce a mono- 
stearyl-glycerol, and this product may be 
treated with sulphuric acid for convert- 
ing a portion thereof to the monostsaryl I 
sulphate. The process yields a mixture of 
monostearic acid ester of glycerol and 
monostsaryl sulphate. 

We may, of course, bring the anti- 
spattering compounds and the " anti- 
weeping " compounds together after each 
has been produced in a relatively pure 
state, or we may use mixtures of more- 
than one antl-spattering compound with 
one' or more of the " anti-weeping " coin- ! 
pounds -without departing from the spirit 
and scope of the invention. AH that is 
necessary to obtain an intimate com- 
mingling or -mixture of 'the 'substances" 
used, and this can be brought about by ! 
any suitable mtadng or homogenising 
apparatus known to those aHiled in the 
art. 

Although we described the invention as 
particularly applicable to margarine, our li 
injention can be used with good results 
with any of the culinary preparations 
which consist of emulaioni of oleaghkous 
and aqueous constituents, such as the pro- 
duct known as " pufi paste " in the bak- li 
ing industry. The term " margarine " 
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tended to include aH these margarine 
ty™s of emulsions. 

We have described sutetanees for use 1 
in our invention as produced in a paste 
form in which water or fresh m^lV are 
used. It is obvious that they may be pro- 
duced in other forms, and other Liquids 
such aa cottonseed oil for example, m&j 1 
be used with them. 

It is to be understood that only non- 
toxic substances will he employed. 

Having now pairticniarly deaoribed aaxd 
ascertained the nature of our said inven- 1 
tion and ia what manner the same is to 
be performed, we declare that what we 
claim is : — 
1. A method of producing improved 
and the like edible fat emul- 1 
which comprises including in 
the emulsion, a relatively small quantity 
'^f a compound having the capaoitv o£ 
ting_ spattering of the margarine 
frying, that is a compound having 1 



liydrophile groups and lipopbile groups- 
' ra substantially balanced relation, and a 
Mlatively small quantity of an "anti- 
weeping " eomponnd of tlx© type defined 
5 in Specification No. 378,373 (application' 
. No.. 2945/31). 

. .- 2. A method according to claim 1, 
. ■wherein the anti-apattering compound 
employed is a compound of the kind de- 
.10 /fined in onr prior Speoiiication ITo. 



.3. A method aocordiiig to claim. 1 or 2, 
■wherein said " anti- weeping " and anti- 
spatteiing snhstanees' are mixed together 
15.; prior to the introduction thereof into the' 



4. A method according to olaim 1, 2 or 
wherein said suhstances are emulsified 
directly with the principal oleaginous and 
- 20 ■ aqueous ingredients of the margarine in 
the Jiquid stage, or are formed with a 
Hqnid suhstance into a paste which is. 
; ■ kneaded Into the margaiiae after the 
oleaginous and aq^ueous OThstanoea have 
-"25 heen foraied into an emulsion and the 
emulsion has .been stahfliaed to form a 
. solid plastic product. ^ 
. 5, A method according to claim 3, 
wherein the loisfciiie of anti-^-weeping and 



anti-spattering' suhstances is produced by 30 
treating an anti-weeping substance of the 
Miid spedflsd in our prior Specification 
No. 378,373 (application Ho. 2945/31) to 
increase the hydrophyllic character of the 
Hydropbile group or groups in the mole- 35 
culea to obtain a mixture of snbstancea 
ha-ving suhstantially balanced hydropbile 
and lipophile gronps, with " anti -weep- 
ing " substance. 

■ 6.- A method of producing an im- 40 
proved margarine or the like edible fat 
emulaioii, substantially as described. 

7. A margarine or the lite edible fat 
emulsion, when made by the method 
claimed and described. 45 

Dated the 23th day of January, 1931. 
For THE BMmSOL CORPORATION, 
White, Langner, Stevens, Parry & 
RoDinson, 
. Chartered Patent Agents, 
6—9, Quality Court, Chancery Lane, 
London, W.O. 2, and at 
. . 17, John Street, New York, U.S.A., 

"Reference has been directed in pursu- 
ance of section 7, sub-section 4, of tlie 
Patents and Designs Acts, 1907 to 1928, 
to Speoification No. 339,558. 
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